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Data quality and metadata standards
Research Data Management (RDM)
Outline
- Data quality dimensions
- Data limitations and data protection
- Towards machine-readable standards
- Metadata standards and controlled vocabularies
- Documentation
- Data quality control & data cleaning
- Good Laboratory Practice Guidelines (GLP)
- Good Clinical Practice (GCP)
- Support
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Data protection and sensitive data
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Act on Data Protection of the Canton of Bern
(KDSG), Art. 2.
For informational purposes in English: Federal Act on 
Data Protection, Art. 3a, c, d.
Other countries, e.g., Europe (GDPR)
IT-Security awareness @ UniBE
Legal requirements for IT security and data
protection (ISDS analysis): 
IT department (B. Hirschi) 


















Before publication consider machine-
readable standards, ownership, correctness, 
visualisation, legislations and ethics, codes
and scripts cleaning, complete
documentation
Standards
‒ Metadata standards – recommended
‒ Machine-readable data formats
International standards where possible 
(e.g., ISO19115 for geospatial metadata)
Dublin Core Metadata 
Darwin Core Metadata Standard
North American Profile (NAP) of the ISO 19115
Metadata Schema 4.4
Metadata answer the following questions:
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Metadata standards
‒ Who created the data?
‒ What is the content of the data?
‒ Why were the data developed?
‒ Where is it geographically?
‒ When were the data created?
‒ How were the data developed?
 Metadata are information that is needed to
find and cite your data
Document, Discover and Interoperate (DDI)
‒ Standard for describing surveys, 
questionnaires, statistical data files, 
and social sciences information
‒ Used in: social, behavioral, 
economic, and health sciences
‒ Implemented in various repositories 
(e.g. FORS, Harvard Dataverse)
‒ DDI-Codebook and DDI-Lifecycle
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Data documentation
Image: © 2018 DDI Alliance
Data Documentation Initiative (DDI): https://www.ddialliance.org/
Documentation = information that is
needed to understand and re-use data
README file – Example
Paleoclimatology data
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Data documentation
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Controlled vocabularies
Basic register of thesauri, ontologies & classifications
loterre.fr: Registry of controlled vocabularies
JISC: Directory of Metadata Vocabularies
Examples:
Medical Subject Headings (MeSH)
Astronomy Thesaurus
Thesaurus for Economics
Geographic Names® Online The Getty Research Institute
Linked open terminology resources
A codebook communicates your research data 
to others, and ensures that the data can be 
properly understood and interpreted. 
‒ Describes contents, structure, and
layout of data collections
‒ Often used for tabular / statistical data
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Codebook
Image adapted from: Open Science Framework: How to make a data dictonary
Versioning
- Ticks with every publication describing the dataset
- Ticks every time the data change
- Ticks every time the metadata changed




Version control machine learning models, 
data sets and intermediate files.
Open-source Version Control System for Machine Learning Projects
Data Version Control (DVC)
DVC does not replace Git! DVC can be used as a 
Python library. 
Science IT Support UniBE
Backlog changes
Keeps track on changes to data and metadata, 
and why they were changed
- Changelogs
- Summaries for changes to compilation
versions
https://github.com/
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Changelogging
Backlog +… Classification +… In progress..Ready for development +…
Illustration by 
Paweł Jońca
• Comments in scripts
• Jupyter Notebook
• Data cleaning and transformation
• Statistical modeling
• Data visualization
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Computer code
Data issues
• Missing values [0, 999]  NA
• Empty spaces
• URL, DOI links
• Remove irrelevant, duplicate and irregular
values
• Data type
• Variation in units of measure
• Syntax (commas, length)
• Inconsistent values, typos
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Data cleaning
Correcting data
• Check, and adjust if not suitable
• Correct with regular expressions (regex)
• Cleaning Data in R - Video






• Laboratory protocols, Electronic Laboratory 
Notebooks (e.g. RSpace ELNs), OpenBIS
• Versioning
• Codebook
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Good Laboratory Practice (GLP)
Data quality control
• Protocol documentation
• Data protection and legislation
• Ethics committees
• Anonymisation/Pseudonymisation
Good Clinical Practice: 
Integrated Addendum to ICH E6(R1) FDA E6 GCP
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Good Clinical Practice (GCP) 
References and useful links
Cleaning Data in R – video tutorial
Introduction to ELNs and LIMS, DLCM 
Guidelines
Good laboratory practice compliance
OECD: Good laboratory practice
European Commission: Good laboratory 
practice
EU GLP Working Group
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openBIS User Group Meeting 2021
Princeton University Data and Statistical Services, 
“How to Use a Codebook” 
Support
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• Data management plan review
Submit online or via E-Mail





Data Management Plan Review
Support
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Borisportal@ub.unibe.ch
BORIS Portal Training and Workshops (Link)
BORIS Portal Research Data, Projects and Fundings
Prof. Dr. Christian Leumann, Rector of the University of Bern, on BORIS 
Portal, research data and project data (Link).
Thank you
Open Science Team
E-Mail: openscience@ub.unibe.ch
for your attention!
